Impact Factor (JCC): 6.8765 NAAS Rating: 3.11 heat flux.
Thermal storage capacity is useful, for all applications requiring uniform heat supply like solar cooking, preheating of fuels and heat treatment. It was found that, sugar alcohols are promising PCM candidates, with their high energy density and melting temperature range of 100-180°C. The addition of more metal fins, may provide more uniform temperature inside; however, it will increase the weight of receiver. The use of PCM in the solar receiver may smoothen the thermal output, under varying solar radiation and act as a thermal battery for heating applications. PCM is aimed to achieve output temperature around 100°C, during short time cloudy conditions. The simultaneous testing of the receiver with PCM is investigated, in outdoor testing and the improvements are reported in this study.
MATERIALS AND METHODS
A 16 m 2 PDC with solar grade mirrors of 0.9 reflectivity (Thermax Ltd, Pune, India), is used in this study. The solar tracking of the PDC is a two-way axis mechanism. The specifications of the paraboloidal dish have been explained in the authors' earlier work [4, 5] . The test site is SRM University, Chennai (13°N, 80°E). The external diameter and width of the receiver were 406 mm and 100 mm, respectively. The actual concentration ratio was around ninety. The receiver was fixed at a focal distance of 2.5m, from the dish. The simultaneous test method was proposed, to test the effectiveness of each receiver using PCM. Table 1 shows the thermal properties of PCM. The simultaneous test receiver is tested in outdoor under the same ambient, wind and solar radiation conditions.
HTF flow direction is upwards in the receiver. The black coated receiver (absorptivity of 0.85, emissivity of 0.15) is fitted with thermocouples. It was ensured that, both receiver surfaces were subjected to similar concentrated radiation, by dailytracking mechanism. The HTF flow is regulated same on both the receiver sections, through flow regulating valves.
The thermal performance calculations are carried out with the experimental data.
The HTF heat gain (Q u ) was given as in Equation.
(1), Where, C p -the specific heat, dT -temperature range and H -latent heat. The receiver temperatures and HTF temperatures were logged with a datalogger. The receiver surface temperature for both, receiver surfaces with and without PCM are depicted in Figure. 3. The temperature of the receiver with PCM was observed to be lower than that of the receiver, without PCM. However, the receiver with PCM was observed to have a uniform surface temperature, for HTF flow rate of 90 kg/h. During the recirculation of HTF, through both the receivers, the difference of HTF outlet temperature was significant, but after thirty minutes of operation, the difference became negligible. The average beam radiation was around 685 W/m 2 . Both the receivers were suddenly defocused by changing the traction, and the observed temperature trend of the HTF was depicted in Figure. The receiver with PCM inertia was 50% more time, than the receiver without PCM. The energy stored by the PCM was, due to sensible and latent heat of the PCM. 1.1 kg of PCM stored was equivalent to around 400 kJ. The complete melting of PCM was observed, for radiation above 600 W/m 2 ; the sensible and latent heating occurs within the
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